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AMENDMENTS TO THE CLAIMS 
Please AMEND claims 1-26 as shown below. 
The following is a complete list of all claims in this application. 

1 . (Currently Amended) A substrate for a liquid crystal display (LCD) device, 
comprising: 

a transpar e nt substrate i nc l ud i ng having a display region for d i splay i ng an imag e; 

and 

a plurality of spacers formed in the display region, th e spac e rs hav i ng a gradua ll y 
i ncr e as i ng compr e ssion rat i o i n a d i rect i on 

wherein compression ratios of the spacers gradually increase as advancing from 
a center of the disp l ay r e g i on to an edge of the display region. 

2. (Currently Amended) The substrate LCD device of claim 1 , wh e r e in th e 
substrat e compris e s further comprising a plurality of pixel electrodes, wherein the 
spacers b e ing form e d such that th e sp a c e rs d e v i at e are spaced apart from the pixel 
electrodes. 

3. (Currently Amended) The substrate LCD device of claim 1 , wh e re i n th e 
substrat e compris e s further comprising a black matrix and a common electrode, 
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wherein the spacers b ei ng form e d such that tho spacers are d i spos e d ov e r formed over 
the black matrix. 

4. (Currently Amended) The substrate LCD device of claim 1 , wherein the 
spacers are tapered , a side face of tho spacer and th e transparent substrat e forming a 
tap e r e d ang le , th e such that tapered ang le angles of side surfaces of the spacers with 
respect to the substrate gradually incr e asing i n th e dir e ction increase as advancing from 
the center to the edge of the display region , and a product of an uppor d i amotor and a 
l ow e r diam e t e r productions of upper diameters and lower diameters of the spacers 
d e cr e as i ng i n th e dir e ct i on decrease as advancing from the center to the edge of the 
display region . 

5. (Currently Amended) The substrat e LCD device of claim 4, wherein a 
difference of between the tapered ang le of angles of the spacer disposed at the edge 
and th e tap e r e d ang el of the spacer disposed at the center is no more than about 40°. 

6. (Currently Amended) The substrat e LCD device of claim 1 , wherein the 
spacers are tapered, side surfaces of the spacers form a constant tapered angle with 
respect to the substrate such that a tap e r e d ang le is constant, a s i d e face of th e spac e r 
and th e transpar e nt substrate forming th e tap e r e d angl e , and a d i am e t e r diameters of 
the spacers decrease as advancing from the center to the edge of the display region 
decreasing i n the d i r e ct i on . 
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7. (Currently Amended) The substrat e LCD device of claim 1 , wherein a 
polymer linking density of the spacers decreases as advancing from the center to the 
edge of the display region in th e dir e ct i on . 

8. (Currently Amended) The substrat e LCD device of claim 1 , wherein 
Young's modulus of the spacers decreases as advancing from the center to the edge of 
the display region in th e dir e ction . 

9. (Currently Amended) The substrat e LCD device of claim 1 , wherein aft 
amount of compression of the spacer disposed at the center is has a compression 
amount smaller than th e amount of compress i on that of the spacer disposed at the edge 
by about 0.1pm. 

1 0. (Currently Amended) The substrate LCD device of claim 1 , wherein the 
spacers ar e formed, such that a cond i tion satisfy: 

1 < Acenter / Aedge < 1 + 0.1 Acenter is Satisfied , 

where Acenter denotes a cross-sectional area of the spacer disposed at the center 
and Aedge denotes a cross-sectional area of the spacer disposed at the edge. 

1 1 . (Currently Amended) The substrate LCD device of claim 1 , wherein the 
spacer disposed at the center has a column shape, and the spacers b e ing are tapered 
increasingly as advancing from the center to the edge of the display region m-said 
dir e ction . 
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1 2. (Currently Amended) The substrat e LCD device of claim 1 1 , wherein the 
co l umn spacer at the center has a shape of is a cylinder, a rectangular prism or a 
hexagonal prism. 

1 3. (Currently Amended) The substrat e LCD device of claim 12, wherein the 
column spacer at the center is tapered to form a truncated cone shape, a frustum of 
rectangular pyramid shape, or a frustum of hexagonal pyramid shape. 

14. (Currently Amended) A liquid crystal display (LCD), apparatus comprising: 
a first substrate including a display region for d i splaying an imag e; 

a second substrate facing the first substrate; 

a fence disposed between the first substrate and the second substrate, the fence 
surrounding the display region to form a space defined by the first and second 
substrates and the fence; 

a liquid crystal layer disposed in the space; and 

a plurality of spacers disposed in the space , th e spac e rs and maintaining the a 
distance between the first and second substrates, 

wherein compression ratios of the spacers gradually increase as advancing the 
spac e rs having a gradual l y incr e as i ng compr e ssion rat i o i n a d i r e ct i on from a center of 
th e disp l ay r e gion to an edge of the display region. 
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15. (Currently Amended) The liquid crystal disp l ay apparatus LCD of claim 14, 
wh e re i n tho substrate compris e s further comprising a plurality of pixel electrodes 
formed on the first substrate , wherein the spacers be i ng formed such that th e spac e rs 
deviat e are spaced apart from the pixel electrodes. 

16. (Currently Amended) The l iquid crystal disp l ay apparatus LCD of claim 14, 
wh e re i n tho substrate compris e s further comprising a black matrix and a common 
electrode formed on the second substrate , wherein the spacers be i ng form e d such that 
tho spacers are disposed are formed over the black matrix. 

1 7. (Currently Amended) The li qu i d crystal d i sp l ay apparatus LCD of claim 14, 
wherein the spacers are tapered , a s i do face of th e spacor and the transpar e nt 
substrat e forming a taper e d angl e , th e such that tapered ang le angles of side surfaces 
of the spacers with respect to either the first substrate or the second substrate gradually 
increasing i n th e dir e ction, increase as advancing from the center to the edge of the 
display region and a product of an upp e r diamoter and a lower diamet e r productions of 
upper diameters and lower diameters of the spacers decreasing i n th e dir e ct i on 
decrease as advancing from the center to the edge of the display region . 

1 8. (Currently Amended) The l iquid crystal disp l ay apparatus LCD of claim 1 7, 
wherein a difference of between the tapered ang le angles of the spacer disposed at the 
edge and th e tap e r e d ang el of the spacer disposed at the center is no more than about 
40°. 
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1 9. (Currently Amended) The l iquid crystal d i splay apparatus LCD of claim 14, 
wherein the spacers are tapered, such that a tapored ang l e is constant, a s i d e fac e of 
th e spac e r and th e transparent substrat e form i ng th e tap e r e d ang le , a diam e t e r side 
surfaces of the spacers form a constant angle with respect to either the first substrate or 
the second substrate, and diameters of the spacers decrease as advancing from the 
center to the edge of the display region docroas i ng in said d i r e ction . 

20. (Currently Amended) The l iqu i d crystal disp l ay apparatus LCD of claim 14, 
wherein a polymer linking density of the spacers decreases as advancing from the 
center to the edge of the display region i n sa i d dir e ct i on . 

21 . (Currently Amended) The l iquid crysta l d i sp l ay apparatus LCD of claim 14, 
wherein Young's modulus of the spacers decreases as advancing from the center to the 
edge of the display region i n said dir e ction . 

22. (Currently Amended) The li quid crystal d i splay apparatus LCD of claim 14, 
wherein an amount of compr e ssion of the spacer disposed at the center has a 
compression amount is smaller than th e amount of compr e ssion that of the spacer 
disposed at the edge by about 0.1pm. 

23. (Currently Amended) The l iquid crystal d i splay apparatus LCD of claim 14, 
wherein the spacers satisfy: are formed, such that a condit i on 
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1 < Acenter / A ec |ge < 1 + 0.1 Acenter is Satisfi e d , 

where Acenter is a cross-sectional area of the spacer disposed at the center and 
Aedge is a cross-sectional area of the spacer disposed at the edge. 

24. (Currently Amended) The l iqu i d crystal disp l ay apparatus LCD of claim 14, 
wherein the spacer disposed at the center has a column shape, and the spacers b e ing 
are tapered in th e d i r e ction increasingly as advancing from the center to the edge of the 
display region . 

25. (Currently Amended) The liquid crysta l d i splay apparatus LCD of claim 24, 
wherein th e column the spacer disposed at the center has a cylindrical shape, a 
rectangular prism shape or a hexagonal prism shape. 

26. (Currently Amended) The li quid crysta l display apparatus LCD of claim 25, 
wherein the co l umn the spacer disposed at the center is tapered to form a truncated 
cone shape, a frustum of rectangular pyramid shape or a frustum of hexagonal pyramid 
shape. 

27. (Withdrawn) A method of manufacturing a liquid crystal display apparatus 
comprising: 

forming a first substrate including a display region for displaying an image; 
forming a second substrate; 
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forming a plurality of spacers on the display region of the first substrate, the 
spacers having a gradually increasing compression ratio in a direction from a center of 
the display region to an edge of the display region; 

forming a fence on the first substrate, such that the fence surrounds the display 
region to form a space defined by the first substrate and the fence; 

dropping liquid crystal in the space to fill the space; and 

assembling the first and second substrates with each other. 

28. (Withdrawn) The method of claim 27, wherein the spacers are patterned 
by a photolithography process. 

29. (Withdrawn) The method of claim 28, wherein the photolithography 
process is executed, such that an amount of light deceasing in said direction. 

30. (Withdrawn) The method of claim 27, wherein the substrate comprises a 
plurality of pixel electrodes, the spacers being formed such that the spacers deviate 
from the pixel electrodes. 

31 . (Withdrawn) The method of claim 27, wherein the substrate comprises a 
black matrix and a common electrode, the spacers being formed such that the spacers 
are disposed over the black matrix. 
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32. (Withdrawn) The method of claim 27, wherein the spacers are tapered, a 
side face of the spacer and the transparent substrate forming a tapered angle, the 
tapered angle of the spacers gradually increasing in said direction, a product of an 
upper diameter and a lower diameter of the spacers decreasing in said direction. 

33. (Withdrawn) The method of claim 32, wherein a difference of the tapered 
angle of the spacer disposed at the edge and the tapered angel of the spacer disposed 
at the center is no more than about 40°. 

34. (Withdrawn) The method of claim 27, wherein the spacers are tapered, 
such that a tapered angle is constant, a side face of the spacer and the transparent 
substrate forming the tapered angle, a diameter of the spacers decreasing in said 
direction. 

35. (Withdrawn) The method of claim 27, wherein a polymer linking density of 
the spacers decreases in said direction. 

36. (Withdrawn) The method of claim 27, wherein Young's modulus of the 
spacers decreases in said direction. 

37. (Withdrawn) The method of claim 27, wherein an amount of compression 
of the spacer disposed at the center is smaller than the amount of compression of the 
spacer disposed at the edge by about 0.1pm. 
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38. (Withdrawn) The method of claim 27, wherein the spacers are formed, 
such that a condition 1 < Acenter / A ec ige < 1 + 0.1 Acenter is satisfied, where Acenter denotes 
a cross-sectional area of the spacer disposed at the center and Aedge denotes a cross- 
sectional area of the spacer disposed at the edge. 

39. (Withdrawn) The method of claim 27, wherein the spacer disposed at the 
center has a column shape, the spacers being tapered in said direction. 

40. (Withdrawn) The method of claim 39, wherein the column has a cylindrical 
shape, a rectangular prism shape or a hexagonal prism shape. 

41 . (Withdrawn) The method of claim 40, wherein the column is tapered to 
form truncated cone shape, a frustum of rectangular pyramid shape or a frustum of 
hexagonal pyramid shape. 

42. (Withdrawn) A method of manufacturing a liquid crystal display apparatus 
comprising: 

forming a first substrate including a display region for displaying an image; 
forming a second substrate; 

calculating a density and a cross-sectional area of spacers by a comparative 
liquid crystal display panel; 
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forming the spacers on the first substrate according to the calculated density and 
the cross-sectional area; 

forming a fence on the first substrate, such that the fence surrounds the display 
region to form a space defined by the first substrate and the fence; 

dropping liquid crystal in the space to fill the space; and 

assembling the first and second substrates with each other. 

43. (Withdrawn) The method of claim 42, wherein the substrate comprises a 
plurality of pixel electrodes, the spacers being formed such that the spacers deviate 
from the pixel electrodes. 

44. (Withdrawn) The method of claim 42, wherein the substrate comprises a 
black matrix and a common electrode, the spacers being formed such that the spacers 
are disposed over the black matrix. 

45. (Withdrawn) The method of claim 42, wherein the density and cross- 
sectional area of the spacers are calculated via a stiffness factor TV expressed by 
following equation, A = axB*C, where 'a' denotes a compensating constant defined by 
(area of color filter of comparative liquid crystal display panel) / (area of color filter of 
objective liquid crystal display panel), 'B' denotes the cross-sectional area of the spacer, 
and 'C denotes the density of the spacer (or the count of the spacer per color filter). 
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46. (Withdrawn) The method of claim 45, wherein an allowable range of the 
stiffness factor 'A' is determined by: 

forming a graph showing a relation between the stiffness factor and a cell gap, 
and a relation between the stiffness factor and a compression ratio by using the 
comparative liquid crystal display panel, a size of the comparative liquid crystal display 
panel being fixed, spacers of the comparative liquid crystal display panel has fixed 
Young's modulus; and 

obtaining the allowable range having a maximum value and a minimum value by 
the graph. 

47. (Withdrawn) The method of claim 46, wherein the maximum value 
corresponds to a maximum allowable cell gap, and the minimum value corresponds to a 
maximum allowable compression ratio. 

48. (Withdrawn) The method of claim 47, wherein the maximum allowable cell 
gap is obtained by adding a margin to a thickness of the liquid crystal layer. 

49. (Withdrawn) The method of claim 48, wherein the thickness is about 
4.65pm, and the margin is about 0.1pm. 

50. (Withdrawn) The method of claim 47, wherein the first and the second 
substrates are damaged when the spacers are compressed above the maximum 
allowable compression ratio. 
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51 . (Withdrawn) The method of claim 50, wherein the maximum allowable 
compression ratio is about 15%. 

52. (Withdrawn) The method of claim of 46, wherein the comparative liquid 
crystal display panel corresponds to a 17inch super extended graphics array (SXGA) 
liquid crystal display panel, the allowable range of the stiffness 'A' factor is expressed by 

(Ycom / Yob) x 32ym2 < A < (Ycom / Yob) x 76um2, 
where the Ycom is Young's modulus of a comparative liquid crystal display panel, 
Yob is Young's modulus of an objective liquid crystal display panel. 
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